ABSTRACT

Data from the National Trau-
matic Occupational Fatalities sur-
veillance system were used to ana-
lvze occupational injury deaths of
civilian 16- and 17-year-olds during
1980 through 1989. There were 670
deaths; the rate was 5.11 per 100 000
full-time equivalent workers, The
leading causes of death were inci-
dents involving motor vehicles and
machines, electrocution, and homi-
cide. Workers 16 and 17 years ald
appear to be at greater risk than
adults for occupational death by
electrocution, suffocation, drown-
ing, poisoning, and natural and
environmental factors. Improved en-
forcement of and compliance with
federal child labor laws, evaluation
of the appropriateness of currently
permitted activities, and education
are encouraged. (Am J Public Health.
1994;84:646-649)
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Introduction

Although several studies have exam-
ined nonfatal occupational injuries
among youth,'* oniy one published
study has investigated occupational in-
jury deaths of young people across the
United States. Suruda and Halperin
analyzed data from Occupational Safety
and* Health Administration (OSHA)
fatality investigations between 1984 and
1987.% Of the 104 deaths investigated,
30% involved industrial vehicles and
equipment, 17% were electrocutions,
and 11% resulted from falls. Thirteen
percent of the fatally injured youth were
15 years of age or younger.

Analysis of OSHA fatality investiga-
tions does not present a complete pic-
ture of occupational injury death in the
United States, however. OSHA investi-
gates only about 25% of work-related
deaths, most of which are concentrated
in the construction and manufacturing
industries.’ OSHA does not investigate
homicides, most transportation inci-
dents, and industries regulated by other
federal agencies such as the Mine Safety
and Heaith Administration and the
Department ot Transportation.

To uvbtain a more comprehensive
picture of occupational injury deaths
among youth, we analyzed data from the
National Traumatic Occupational Fatali-
ties surveillance system. This surveil-
lance system is not limited by the
industry or occupation in which the
death occurred and includes ail causes of
occupational injury death. Because the
minimum age included in the system is
16 years. the analysis was limited to 16-
and 17-year-olds,

Methods

Data from the National Traumatic
Occupational Fatalities surveillance sys-
tem were used to analyze occupational
injury deaths of 16- and 17-year-olds—
and. for comparison, adults 18 years of
age and older—for the years 1980
through 1989 (the most recent vears for
witich data are available). This ongoing

surveillance svstem, maintained by the
National Institute for Occupational
Safety and Health, includes information
from death certificates for all work-
related injury deaths reported by the 52
vital statistics reporting units in the
United States (the 50 states, New York
City, and the District of Columbia). To
be included in the system, death certifi-
cates must meet the following criteria:
the victim was at least 16 years of age;
the death was artributed to an external
cause (i.e., injury or poisoning), as desig-
nated by the International Classification
of Diseases, ninth revision (ICD-9)'%; and
the certifier responded positively to the
“injury at work” item on the death
certificate. Information from the immedi-
ate, contributory, and underlying cause
of death and injury description fields on
the death certificate was used to code
the external causes of death (ICD-9
codes EB00 through E999). The industry
division was coded from the “usual
industry” field on the death certificate
according to the Standard Industrial
Classification Manual, 1987.1!

For calculation of rates, data on
hours worked were obtained from the
Bureau of Labor Statistics’ Current
Population Survey. a monthiy survey of
US households selected from a probabil-
ity sample representative of the civilian
noninstitutional population.'? For each
age group, average hours worked were
converted to full-time equivalent work-
ers by multiplying the average number of
hours worked per week by 52 weeks per
year and dividing by 2000 (the average
number of hours worked per year).
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TABLE t—Industry Division of
16- and 17-Year-Old
Youth Who Died from
Qccupational Injury:
United States, 1980

through 1989
Industry Division Deaths

Not classified 316
Agriculture. forestry, and 110

fishing
Construction 59
Services 56
Retail trade 42
Manufacturing 34
Transportation and public 25

utilities
Mining 14
Wholesale trade 10
Public administration 3
Finance, insurance, and 1

real estate

Total 670

Note. Bacause information on industry was
available for only 53% of the fatally
injured youth, interpretation should be
restrictad to identifying the minimum
number of deaths within each industry
division.

Rates of occupational injury death were
calculated per 100 000 full-time equiva-
lent workers.

Results

There were 673 occupational injury
deaths to 16- and 17-year-olds for the
10-year period from 1980 through 1989.
Military personnel accounted for 3 of
these deaths (voung people 17 vears of
age may enter the military with permis-
sion from their parents). These military
cases were removed from further analy-
sis because comparable employment
data for military personnel were not
available. The average annual rate of
occupational injury death for 16- and
17-year-olds was 5.11 per 100 000 fuli-
time equivalent workers; the rate for
adults 18 years of age and older was 6.09
per 100 000.

Two hundred ninety-seven (44%) of
the deaths occurred during the summer
months (June through August). There
were 143 deaths (21%) during Septem-
ber through November and approxi-
mately 100 deaths each during the
winter and spring months.

There were 429 deaths involving
17-year-olds and 241 deaths involving
16-year-olds; 617 of the victims were
male. Most of the victims {540} were
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TABLE 2—Distribution and Rates of Occupational Injury Death, by Cause, for
16- and 17-Year-Olds and Aduits 18 Years of Age and Older:
United States, 1980 through 1989

16- and 17-Year-Olds

Males

Females

Total Adults

Rate

Deaths Rate® Deaths Rate Deaths Rate Deaths Rate Ratio®

Motor vehicle 149 2.05 13
related

Machine related 105 1.44 8

Electrocution 78 1.07 2

Homicide 46 063 18

Falls 37 051 1

Struck by falling kil 0.43 g
object

Suffocation 29 040 0

Drowning 24 033 1

Poisoning 20 028 0

Natural and 15 021 2
environmental

Other a3 AN 8
All causes 617 8.49 53

022 162 1.24

14113 1.41 088

014 113 086 8388 083 1.04
ND 80 061 4384 043 1.42
o.Nn 64 049 7512 075 065
ND 38 029 5941 058 048
ND 31 024 4103 041 059
ND 29 022 1175 012 183
ND 25 049 869 0.09 211
ND 20 015 985 0.10 1.50
ND 17 013 758 0.08 1.63
L] oo 12940 0 L.
091 670 5.11 61169 6.09 084

Note, ND = not determined because of instability of rates based on small numbers.

*Rate per 100 000 full-time equivalents (FTE). The employmant figures used in calculation of rates
for 16- and 17-year-olds were 7 270 705 male FTE, 5 837 621 femnale FTE, and 13 103 732 total
FTE. The employment figure for adults was 1 000 000 000 FTE.

®16- and 17-year old occupational injury death rate/adult rate.

White; 62 were Hispanic, 53 were Black,
and 15 were of other or unknown
race/ethnicity.

The rates of occupational injury
death of 16- and 17-year-olds dropped
from 7.16 per 100 000 full-time equiva-
lent workers in 1982 to 3.94 per 100 000
in 1983 and have been stable since. The
raic in 1989 was 3.67 per 100000
full-time equivalent workers.

Occupation and industry informa-
tion was not available for most cases.
The “usual occupation™ for 388 (58%) of
the fatally injured youth was reported to
be “student.” Table | provides the
frequency of deaths by industry division.
Because industry was available for only
354 (53%) of the fatally injured youth,
the interpretation of these data should
be restricted to identifying the minimum
number of deaths within each division.

The distribution of occupational
injury deaths by cause and rates for each
cause are presented in Table 2 for 16-
and 17-year-clds and, for comparison,
adults 18 years of age and older. The
leading causes of occupational injury
death for both age groups were incidents
involving motor vehicles and machines.
Although the overall risk of occupa-
tional injury death is lower for 16- and
17-year-olds than for adults, the risk for
occupational injury death by electrocu-

tion, suffocation, drowning, poisoning,
and natural and environmental causes
appears to greater for young people than
for adults (14 of the 17 youths who died
from natural and environmental causes
were struck by lightning).

Motor vehicles accounted for nearly
25% of the occupational injury deaths of
16- and 17-year-olds. Thirty-three per-
cent (53) of the fatally injured youth
were driving a motor vehicle, 17% (28)
were passengers, and 20% (32) were
pedestrians. Information included on
the death certificate was insufficient to
determine whether the fatally injured
youth was a driver, passenger, or pedes-
trian in 28% {46) of the deaths involving
motor vehicles.

Agricultural machinery accounted
for 68% of the machine-related deaths;
tractors accounted for 44% of the
machine-related deaths. Of the 50 trac-
tor-related deaths, at least 29 were
caused by rollovers, and 4 were a resuit
of the individual’s being run over; power
takeoffs contributed to at least 3 of the
deaths.

Events leading to eclectrocution
could not be determined for nearly 30%
of the electrocutions. Contact with an
energized power line was the most
frequent cause, accounting for 55% (44)
of electrocutions.
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Discussion

Although the Mational Traumatic
Occupational Fatalities surveillance sys-
tem is the best available source of
information on occupational fatalities in
the United States for the period of this
study, it has limitations. [dentification of
work-related injury deaths and appropri-
ateness of occupation and industry infor-
mation on the death certificate are the
primary issues. ln a review of 10 studies
that used multiple sources to identify the
universe of fatal work-related injuries,
Stout and Bell reported that, on average,
death certificates captured 81% of work-
related injury deaths.!* Thus, frequen-
cies and rates presented in this paper
should be considered conservative esti-
mates. Studies have demonstrated agree-
ment of 609 to T6% between “usual
industry” and ‘“‘usual occupation” en-
tries on the death certificate and employ-
ment at the time of death.!* On the basis
of the high percentage of young people
whose occupation was listed as “student”
in this analysis, the correspondence
appears to be poorer for youth. Jenkins
et al. provide a thorough discussion of
the methodology and limitations of the
National Traumatic Occupational Fatali-
ties surveillance system.'3

Although occupational injury deaths
declined in the early part of the decade,
exposure to hazardous work environ-
ments remains a problem. The primary
law designed to protect young people
from adverse effects of employment is
the Fair Labor Standards Act of 1938.
The act sets minimum age standards for
employment. limits hours and occupa-
tions in which §4- and 15-year-olds may
work, defines occupations and tasks that
are hazardous. and proscribes hazardous
work for nonagricultural workers under
18 years of age'® and agricultural work-
ers under 16 years of age.'”” There are
numerous exewpiions to the act, the
most notable being that children may
work on the family farm at any age, at
any time, and in any occupation. includ-
ing work declared to be hazardous. In
addition to the protection provided by
federal law. all but four states—Colo-
rado, Kansas, Maryland, and Missis-
sippi—have child labor laws, '8

The lack of detailed information
available from death certificates pre-
cluded the cnumeration of deaths in the
National Traumatic Occupational Fatali-
ties system resulting from activitics per-
mitted and not permitted under the Fair
Labor Standards Act. Motor vehicle
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driving, which resulted in the deaths of
at least 53 young people, is prohibited
for nonagricultural workers under 18
years of age. Suruda and Halperin
reported that 41% of occupational injury
deaths of youth investigated by OSHA
occurred while the child was engaged in
work prohibited by federal child labor
laws.® The small number of child labor
inspectors and inadequate penalties have
been cited as reasons for the persistence
of child labor violations.**® Increased
coordination between OSHA and fed-
eral and state labor departments®'® and
increased penalties sufficient to deter
violations have been recommended as
ways to improve enforcement and com-
pliance with child labor laws.®

At least 110 of the fatally injured
youth worked in the agriculture, for-
estry, and fishing industry. The Fair
Labor Standards Act declares that opera-
tion of several types of agricultural
machines, including tractors of more
than 20-power-takeoff horsepower, is
hazardous for those younger than 16
years of age. The appropriateness of
hazardous agricultural work for young
people deserves evaluation. Legislation
recently enacted in Virginia that raised
the minimum age from 16 to 18 for
several hazardous agricultural occupa-
tions® should be evaluated. Formal
training in the safe operation of farm
equipment and the installation of protec-
tive devices, such as rollover protective
structures, may also reduce the inci-
dence of injury 1o children.

The appropriateness of youth em-
ployment in the construction indusiry
should also be evaluated. The construc-
tion industry has the second highest rate
of occupational injury death among
workers of all ages'* and contributed to
the deaths of at least 59 young people.

In addition to regulation and en-
forcement, there is a role for education
in preventing occupational injury of
youth.® Young people, parents, teachers
and school boards, physicians, and the
business community must be educated
about child labor laws and the risks of
injury in the workplace. Youth and their
parents require this information to make
informed decisions about appropriate
jobs for young people. Teachers, school
boards, and physicians should consider
these issues when dispensing work per-
mits. The business community needs to
be aware of its responsibilities under the
law 10 protect youth in its employ and to
understand the potential for tragedy

related to noncompliance with existing
laws.

This study of death certificate data
has identified the leading causes of
occupational injury death of 16- and
17-year-olds and examined differences
in risk between youth and adulis by
external cause of death. Additional
research is needed to understand the
circumstances under which young people
die from injuries incurred while working
and to identify ways in which such deaths
can be prevented. Epidemiologic data
addressing the effect of training, job
experience, supervision, job stressors,
work permits, and child labor laws on
the risk for occupational injury death of
youth are needed. O
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